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(54) GAS ANALYSIS DEVICE

(67)  The present invention is intended to provide a
gas analyzing system that can perform calibration without
being influenced by the deterioration of span gas in a
span gas supply line, and provided with an open-close
device control part 61 that receives a calibration start
signal issuing an instruction to start zero calibration and
span calibration, and controls an open-close device 31
for a span gas flow path 3 and an open-close device 21

for a zero gas flow path 2, wherein if the open-close de-
vice control part 61 receives a new calibration start signal
after a predetermined time has passed since previous
calibration was performed, before the span calibration is
started, for a predetermined time, the open-close device
control part 61 controls the open-close device 31 for the
span gas flow path 3 so as to open the open-close device
31 for the span gas flow path 3, and thereby purges span
gas that remains in the span gas flow path 3.
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Description
Technical Field

[0001] The presentinvention relates to a gas analyzing
system that achieves superior measurement accuracy.

Background Art

[0002] In the past, in the case of measuring concen-
trations of various types of components in exhaust gas,
or various types of components generated or processed
in various types of processes, various types of gas ana-
lyzers have been used, such as a non-dispersive infrared
gas analyzer (NDIR), non-dispersive ultraviolet gas an-
alyzer (NDUV), magnetic oxygen analyzer, chemilumi-
nescence detecting type nitrogen oxide analyzer (CLD
type NO, analyzer), and hydrogen flame ionization de-
tector (FID) (Patent literature 1). In a gas analyzing sys-
tem provided with such a gas analyzer, before measure-
ment, calibration using zero gas and span gas is per-
formed. In such calibration, first, the zero gas is flowed
through the gas analyzer to perform zero calibration, and
then the span gas is flowed through the gas analyzer to
perform span calibration.

[0003] Such zero gas or span gas is generally filled in
a high-pressure cylinder, and supplied to the gas ana-
lyzing system through a supply line for each gas; how-
ever, if calibration has notbeen performed for a long time,
concentration of the span gas remaining in various types
of pipes constituting a span gas supply line may be var-
ied, or the gas itself may be denatured or deteriorated.
[0004] More specifically, in the case where the span
gas supply line is formed of resin pipes such as fluorine
resin pipes or nylon pipes, the span gas, or gas in outside
air, such as CO, or O, may permeate the resin pipes to
thereby vary the gas concentration. Also, in the case
where the span gas supply line is formed of pipes made
of metal, such as stainless steel pipes, some component
(e.g., nickel in the case of the stainless steel pipes) con-
tained in the meal may act as a catalyst to denature the
span gas.

[0005] Even if the calibration is performed with use of
the span gas deteriorated as described, appropriate cal-
ibration is not performed to cause reductions in accuracy
and reliability of an analysis result.

Citation List
Patent Literature
[0006]

Patent literature 1: JPA 2001-349812
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Summary of Invention
Technical Problem

[0007] Therefore, the presentinvention is made to pro-
vide a gas analyzing system that can be calibrated with-
out being influenced by such deterioration of the span
gas.

Solution to Problem

[0008] That is, a gas analyzing system according to
the present invention is provided with: a gas analyzer
that analyzes a measuring target component contained
in sample gas; a span gas flow path that is configured to
be able to introduce span gas from a span gas supply
source into the gas analyzer, and provided with an open-
close device; a zero gas flow path that is configured to
be able to introduce zero gas from a zero gas supply
source into the gas analyzer, and provided with an open-
close device; and an open-close device control part that
receives a calibration start signal issuing an instruction
to start zero calibration and span calibration, and controls
the open-close device for the span gas flow path and the
open-close device for the zero gas flow path, wherein if
the open-close device control part receives a new cali-
bration start signal after a predetermined time has
passed since previous calibration was performed, before
the span calibration is started, for a predetermined time,
the open-close device control part controls the open-
close device for the span gas flow path so as to open the
open-close device for the span gas flow path, and thereby
purges span gas that remains in the span gas flow path.
[0009] If so, in the case of performing the new calibra-
tion after the predetermined time has passed since the
previous calibration was performed, first, the open-close
device for the span gas flow path is opened; span gas
remaining in a span gas supply line and the span gas
remaining in the span gas flow path are purged toreplace
the span gas in the span gas supply line and span gas
flow path by new one; and then the span calibration can
be performed, so that a highly accurate calibration can
be performed to obtain a highly reliable analysis result.

[0010] Further, the gas analyzing system according to
the present invention is provided with a sample gas flow
path that is configured to be able to introduce the sample
gas from a sample gas supply source into the gas ana-
lyzer, and provided with an open-close device, wherein
the open-close device control part also controls the open-
close device for the sample gas flow path, and preferably,
after the span calibration has been finished, controls the
open-close device for the sample gas flow path so as to
open the open-close device for the sample gas flow path.
If so, a series of complicated open-closes of the open-
close devices from the calibration to the analysis can be
controlled by the single instruction (calibration start sig-
nal).

[0011] A method for performing span calibration that,
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in the case of performing new calibration after a prede-
termined time has passed since previous calibration was
performed, first, opens the open-close device for the
span gas flow path; purges span gas that remains in the
span gas supply line and span gas flow path to replace
the span gas in the span gas supply line and span gas
flow path by new one; and then performs the span cali-
bration is also one aspect of the present invention. That
is, the method for span calibration of a gas analyzing
system according to the present invention is a method
for performing span calibration of a gas analyzing system
that is provided with: a gas analyzer that analyzes a
measuring target component contained in sample gas;
and a span gas flow path that is configured to be able to
introduce span gas from a span gas supply source into
the gas analyzer, and provided with an open-close de-
vice, the method comprising: if a predetermined time has
passed since previous span calibration was performed,
opening the open-close device for the span gas flow path;
flowing a predetermined amount of the span gas through
the span gas flow path to purge span gas that remains
in the span gas flow path; and then performing the span
calibration.

Advantageous Effects of Invention

[0012] As described, according to the present inven-
tion, highly accurate calibration can be performed, so that
ahighly reliable analysis result can be obtained, and even
in the case where concentration of a measuring target
component in sample gas is low, a highly accurate anal-
ysis result can be obtained.

Brief Description of Drawings
[0013]

[Fig. 1] Fig. 1 is a configuration diagram of a gas
analyzing system according to one embodiment of
the present invention.

[Fig. 2] Fig. 2 is a flowchart illustrating a calibration
procedure in the same embodiment.

[Fig. 3] Fig. 3 is a graph illustrating concentration of
span gas in the same embodiment.

Description of Embodiments

[0014] In the following, one embodiment of the present
invention is described with reference to the drawings.
[0015] A gas analyzing system 1 according to the
present embodiment is, as illustrated in Fig. 1, provided
with: a zero gas flow path 2; a span gas flow path 3, a
sample gas flow path 4, a gas analyzer 5 that is provided
on a downstream side of these flow paths and analyzes
a measuring target component in sample gas; and an
information processor 6.

[0016] The zero gas flow path 2, span gas flow path 3,
and sample gas flow path 4 are respectively provided
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with open-close valves 21, 31, and 41, and inlet ports 22,
32, and 42 of the respective flow paths are connected to
corresponding gas supply lines 112, 122, and 132. Also,
the respective flow paths 2, 3, and 4 are connected to
corresponding gas supply sources 11,12, and 13 through
the supply lines 112, 122, and 132.

[0017] Each of the gas supply lines 112, 122, and 132
is formed of a resin pipe such as a fluorine resin pipe or
nylon pipe, or a metal pipe such as a stainless steel pipe,
and has a length of a few 10s to a few 100s m.

[0018] As the zero gas supply source 11 and the span
gas supply source 12, ones in which corresponding gas-
es are respectively filled in high-pressure cylinders are
used, and in both of the high-pressure cylinders, during
running of the gas analyzing system 1, their open-close
valves 111 and 121 are constantly opened.

[0019] As the zero gas, for example, a simulated at-
mosphere containing 79 vol. % of N, and 21 vol. % of O,
is used, whereas as the span gas, gas depending on the
measuring target component is used, and appropriately
selected from, for example, CO, CO,, NO,, O,, C3Hg,
SO,, or the like.

[0020] As the sample gas supply source 13, for exam-
ple, any of various types of vehicles, various types of
plant facilities, and the like is cited, and the open-close
valve 131 provided for the sample gas supply source 13
is also constantly opened during the running of the gas
analyzing system 1.

[0021] As the gas analyzer 5, one depending on the
measuring target component is provided, and for exam-
ple, in the case where CO and CO, are to be measured,
a non-dispersive infrared gas analyzer (NDIR) is used,
in the case where sulfur compounds are to be measured,
a non-dispersive ultraviolet gas analyzer (NDUV)) is
used, inthe case where O, is to be measured, a magnetic
oxygen analyzer is used, in the case where NO, is to be
measured, a chemiluminescence detecting type nitrogen
oxide analyzer (CLD type NO, analyzer) is used, or in
the case where THC (hydrocarbon) is to be measured,
a hydrogen flame ionization detector (FID) is used.
[0022] The information processor 6 is a general-pur-
pose or dedicated one that is provided with, in addition
to a CPU, a memory, input means such as a keyboard,
output means such as a display, and the like, and con-
figured to store a predetermined program in the memory,
and according to the program, cooperatively operate the
CPU and its peripheral devices to thereby fulfill functions
as a valve control part 61, a calculation processing part
62, and the like.

[0023] The valve control part 61 is one that receives a
calibration start signal that issues an instruction to start
calibration using the zero gas and span gas, and controls
the open-close valves 21, 31, and 41 for the zero gas
flow path 2, span gas flow path 3, and sample gas flow
path 4, respectively, and in the case of receiving a new
calibration start signal after a predetermined time has
passed since the valve control part 61 received a previ-
ous calibration control signal, controls the open-close
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valve 21 for the span gas flow path 3 and the open-close
valve 21 for the zero gas flow path 2 so as to open the
open-close valve 31 for the span gas flow path 3 for a
predetermined time and then open the open-close valve
21 for the zero gas flow path 2. Note that the calibration
start signal specifically refers to input from an operator,
a trigger signal from another device, or the like.

[0024] The calculation processing part 62 is one that
acquires analysis data from the gas analyzer 5, and per-
forms a predetermined calculation process to calculate
concentration of the measuring target component.
[0025] Next, a calibration procedure in the gas analyz-
ing system 1 configured as described is described with
reference to a flowchart illustrated in Fig. 2.

[0026] First, in a state where the gas analyzing system
1is analyzing the measuring target component, the open-
close valve 41 for the sample gas flow path 4 is opened,
whereas the open-close valve 21 for the zero gas flow
path 2 and the open-close valve 31 for the span gas flow
path 3 are closed (Step S1).

[0027] Then, upon receipt of the calibration start signal
such as input from an operator, a trigger signal from an-
other device, or the like (Step S2), the valve control part
61 determines whether or not a predetermined time A
has passed since the valve control part 61 received a
previous calibration signal (Step S3).

[0028] Here, the predetermined time A is a constant
time that is preliminarily set on the basis of a material for
the pipe constituting the span gas supply line 122, a
length of the pipe, the type of the span gas, and the like,
and for example, in the case where the span gas supply
line 122 is formed of a fluorine resin pipe, approximately
90 minutes to 2 hours. In addition, the predetermined
time A can be changed after having been set once.
[0029] If the predetermined time A has passed, the
valve control part 61 controls the respective open-close
valves 21, 31, and 41 as follows. That is, first, the valve
control part 61 closes the open-close valve 41 for the
sample gas flow path 4 (Step S4). Then, the valve control
part 61 opens the open-close valve 31 for the span gas
flow path 3 for a predetermined time B to purge span gas
remaining in the span gas supply line 122 and span gas
flow path 3 to the outside of the gas analyzing system 1,
and replaces the span gas in the span gas supply line
122 and span gas flow path 3 by new one (Step S5). In
addition, the predetermined time B is a constant time that
is preliminarily set according to lengths of the span gas
supply line 122 and span gas flow path 3, a flow rate
(pressure) of the span gas, and the like.

[0030] Then, after the predetermined time B has
passed, the valve control part 61 closes the open-close
valve 31 for the span gas flow path 3; then opens the
open-close valve 21 for the zero gas flow path 2 to per-
form zero calibration (Step S6); after the zero calibration
has been finished, closes the open-close valve 21 for the
zero gas flow path 2; and continuously opens the open-
close valve 31 for the span gas flow path 3 to perform
span calibration (Step S7).
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[0031] On the other hand, if the predetermined time A
has not passed, the valve control part 61 controls the
respective open-close valves 21, 31, and 41 as follows.
That is, the valve control part 61 closes the open-close
valve 41 for the sample gas flow path 4 (Step S8); then
immediately opens the open-close valve 21 for the zero
gas flow path 2 to perform zero calibration (Step S9);
after the zero calibration has been finished, closes the
open-close valve 21 for the zero gas flow path 2; and
continuously opens the open-close valve 31 for the span
gas flow path 3 to perform span calibration (Step S10).
[0032] Then, in either case, after the span calibration
has been finished, the valve control part 61 closes the
open-close valve 31 for the span gas flow path 3, and
then opens the open-close valve 41 for the sample gas
flow path 4 to start to analyze the measuring target com-
ponent contained in the sample gas.

[0033] As aresult of performing the new calibration as
described above after the predetermined time has
passed since the previous calibration and then measur-
ing concentration of the span gas, a graph as illustrated
in Fig. 3 is obtained. As illustrated in the graph, the span
gas remaining in the span gas supply line 122 for the
predetermined time is deteriorated, and therefore even
if the span gas is directly used to perform the span cali-
bration, adequate calibration cannot be performed. Note
that in an aspectillustrated in Fig. 3, the sample gas has
not been analyzed after the previous calibration. Also,
the zero calibration is performed after the constant time
has passed since the valve control part 61 opened the
open-close valve 21 for the zero gas flow path 2 to start
to flow the zero gas, and consequently the span gas has
been sufficiently purged to the outside of the gas analyz-
ing system 1.

[0034] According to the gas analyzing system 1 con-
figured as described according to the present embodi-
ment, in the case where a new calibration start signal is
received after the predetermined time has passed since
a previous calibration start signal was received, first, the
open-close valve 31 for the span gas flow path 3 is
opened for the predetermined time or more to purge span
gas remaining in the span gas supply line 122 and span
gas flow path 3, and then the span gas in the span gas
supply line 122 and span gas flow path 3 is replaced by
new one to perform the calibration. For this reason, highly
accurate calibration can be performed to obtain a highly
reliable analysis result.

[0035] Note that the present invention is not limited to
the above-described embodiment.

[0036] Forexample, the gas analyzing system accord-
ing to the present invention may be provided with a plu-
rality of types of gas analyzers.

[0037] The present invention may be configured such
that the function of the calculation processing part in the
above-described embodiment is carried by an external
information processor.

[0038] In the above-described embodiment, the re-
maining span gas is also purged to the outside of the
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system through the gas analyzer; however, a branch path
for purging the remaining span gas to the outside of the
system may be separately provided.

[0039] Besides, it should be appreciated that the
above-described embodiment and variations may be
partially or wholly appropriately combined, and without
departing from the scope of the presentinvention, various
modifications can be made.

Industrial Applicability

[0040] According to the present invention, by perform-
ing highly accurate calibration, a highly reliable analysis
result can be obtained, and even in the case where con-
centration of a measuring target component in sample
gas is low, a highly accurate analysis result can be ob-
tained.

Reference Signs List
[0041]

1: Gas analyzing system

2: Zero gas flow path

21: Open-close valve for zero gas flow path (open-
close device)

3: Span gas flow path

31: Open-close valve for span gas flow path (open-
close device)

5: Gas analyzer

61: Valve control part (open-close device control
part)

Claims
1. A gas analyzing system comprising:

a gas analyzer that analyzes a measuring target
component contained in sample gas;

a span gas flow path thatis configured to be able
to introduce span gas from a span gas supply
source into the gas analyzer, and provided with
an open-close device;

a zero gas flow path that is configured to be able
to introduce zero gas from a zero gas supply
source into the gas analyzer, and provided with
an open-close device; and

an open-close device control part that receives
a calibration start signal issuing an instruction
to start zero calibration and span calibration, and
controls the open-close device for the span gas
flow path and the open-close device for the zero
gas flow path, wherein

if the open-close device control part receives a
new calibration start signal after a predeter-
mined time has passed since previous calibra-
tion was performed, before the span calibration
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is started, for a predetermined time, the open-
close device control part controls the open-close
device for the span gas flow path so as to open
the open-close device for the span gas flow path,
and thereby purges span gas thatremains in the
span gas flow path.

The gas analyzing system according to claim 1, com-
prising

a sample gas flow path that is configured to be able
to introduce the sample gas from a sample gas sup-
ply source into the gas analyzer, and provided with
an open-close device, wherein

the open-close device control part also controls the
open-close device for the sample gas flow path, and
after the span calibration has been finished, controls
the open-close device for the sample gas flow path
so as to open the open-close device for the sample
gas flow path.

A method for performing span calibration of a gas
analyzing system that comprises: agas analyzer that
analyzes a measuring target component contained
in sample gas; and a span gas flow path that is con-
figured to be able to introduce span gas from a span
gas supply source into the gas analyzer, and provid-
ed with an open-close device, the method compris-

ing:

if a predetermined time has passed since previ-
ous span calibration was performed,

opening the open-close device for the span gas
flow path;

flowing a predetermined amount of the span gas
through the span gas flow path to purge span
gas that remains in the span gas flow path; and
then

performing the span calibration.
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